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Abstract 
This research will focus on a futuristic real world case- the Great Barrier Reef adapted from the Future Problem Solving 
(FPSI) website. The above scenario will be able to stimulate learners and engage them as budding engineers in a problem 
solving task.  Mid way through the project they go through a viva session and are challenged on their innovation. The final 
presentation is to a group of in-house engineers from the faculty of engineering. Hence, this research will explore the 
 This is 
a mixed method research and the primary method is a questio
e 
task. Data is gathered via interviews, observations, document analysis and the final evaluations. A key finding will be the 
power of small group collaboration and real world experiences in harnessing students higher order thinking and team skills. 
© 2012 The Authors. Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of the LSP 2012 Committee, Language Academy, Universiti Teknologi 
Malaysia. 
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1. Introduction  
With the emphasis today on the employability of graduates, the debate is on whether classroom practices have 
-solving, collaboration and 
communication skills are the top skills for graduates of today and tomorrow to possess. The above report on 
university graduates at the workplace revealed that most graduates today are very book smart and technically 
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astute, but they lack the soft skills that the modern workforce needs. Hence, the challenge in higher education 
today is to continuously provide students with opportunities to harness the power of social media technology and 
challenge them with real world scenarios to enable them to practice problem solving techniques and develop 
thinking skills while working in team environments.  
- the Great Barrier Reef by Vijayaratnam [2] entitled 
solving: Strategies and Challenges in ELT
stimulate the learners and engage them as young engineers to apply their imagination and thinking skills in a 
problem solving task similar to what real engineers may go through. Numerous research on cooperative learning 
romoting team 
skills. (Smith et al. [3]). However, recent studies of small group collaboration among engineering majors in a 
future problem solving (FPS) project in an English Second Language setting is rare. This study, therefore, will 
explore the effectiveness of this FPS project in developing students thinking, communication and team skills. 
 
2. Purpose of Study 
 
This inter disciplinary project is designed to explore the effectiveness of small group collaboration among 15 
engineering majors on the Communication and Study skills course at a private university in Malaysia. The 
research will focus on these questions: 
1. Does working on real world tasks in small groups help students develop effective team skills? 
2. How far does small group collaboration help challenge students develop their higher order thinking skills?   
 
3. Subjects 
 
The population for this study consists of 15 first and second year engineering students at a private university in 
Malaysia. They come from the electronic, mechanical and civil disciplines and are enrolled on the ENLL292  
Communications and Study Skills course. For the purpose of this research, the researcher will focus on the group 
project that students do in the course which carries a 10% assessment course mark. The study takes place over 5 
weeks during the seven week short semester.  The collaborative model used is a small group of four to five 
students who are grouped heterogeneously. 
 
4. Procedure 
 
4.1 The task 
 
adapted from the Australian final Future 
Problem Solving Program at  www.fpsa.org.au [4] to read, reflect and problem solve with their peers.     . 
 
The requirements for the task include: 
 
1. Journal/log  10 marks 
 
Groups need to come up with a journal to record information gathering, planning construction, and reflection 
on the strategies used by the groups throughout the project. There should be journal entries according to meeting 
dates and time.  
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2. Steps in the project methodology: 
 
Prelude to project: Forming groups   
 
Groups to establish ground rules on how they will interact and the roles each member must play in the 
collaborative activity. The charter will also include the benchmarks and deadlines for completion and submission 
of work.  
  
Step 1:  Comprehending case situation - Groups to summarise the main issues in the scenario in about 200 
words. This will include a description of the present scenario i.e. the problems, what caused them and what lies 
ahead.  
 
Step 2:  Diagnosing problem areas - Groups brainstorm the problems in the case scenario in the form of a mind 
map. They are free to make assumptions based on the future scene.  
 
Step 3: Problem statement and group challenge - Groups define the underlying problems in the case. Each 
group then constructs its group challenge. 
 
Step 4:  Generate alternatives - Groups are encouraged to suspend logic and generate as many possible 
solutions to overcome the problems. 
 
Step 5: Evaluate and select - Groups are given the task to design a piece of equipment which is practical, cost 
effective and environmentally friendly. They can choose to either design a new equipment/mechanism/ or to 
introduced  as a thinking tool for students to test their solutions from different perspectives.   
 
Step 6: Defend implementation  the design - Here, groups present, justify and defend their design in class. 
This will be done in two stages:  
 
Viva platform 1 in week 3 - Teams will be questioned on their group challenge and designs by their peers. All 
questions raised will be noted by the team. Teams will then be given two weeks to reflect and make changes to 
their work.  
 
Viva platform 2 in week 7 - The final presentation will be to a group of in-house engineers from the faculty of 
oral presentation, power point preparation etc. 
 
4.2 Role of students 
 
Students are put into interdisciplinary groups of 4 or 5.  Each group has a combination of electrical, civil and 
mechanical students. In all, there are three groups. They are briefed on the purpose of the project their role as 
future engineers and the importance of team work, interpersonal skills and individual and group commitment. 
Teams are also be given a copy of the Team Evaluation sheet and Task specifications.  
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4.3 Role of the instructor 
 
The role of the instructor is to choreograph the problem solving steps and facilitate the explorations of the 
possible challenges and solutions to the problem. The instructor is tasked to also check on individual and group 
processing, clear doubts and encourage inter and intra group discussions. During the viva platform 1 presentation, 
the instructor encourages and facilitates intra group discussions and highlights issues where necessary. The 
instructor is also tasked with inviting the in house engineering lecturers from the electrical, mechanical and civil 
disciplines for the final presentation. A week before the final presentation, the instructor sends the task 
the groups in viva platform 1 will be added on the slides. 
 
5. Methodology 
 
This is a mixed method research and both quantitative and qualitative data are collected simultaneously. Since 
the focus of the research is experiential in nature with students as young engineers solving real world problems, 
this group project, the challenges they faced in their problem solving and the comments they received   from the 
evaluators. This will be done via a variety of methods which include group interview, observations and document 
analyses. 
The three-
project. The questionnaire is adapted from Neo[6] 13-item survey and is administered on the final week of the 
semester. 
 
6. Theoretical framework 
 
The theoretical framework for this project is embedded in the social constructivist learning structure that 
involves collaborati
underscores the importance of peer interaction as an important means to enhance cognitive development in 
students. In addition, Oblinger & Oblinger [8], state that the digital group prefers learning via their peers with the 
support of technology. Hence, the interplay of a digital group who enjoys studying via collaboration provides a 
conducive setting for this project.  From a pedagogical point of view, this digital 
literacy, rapid networking connection, immediacy of response and self initiated discovery. Mc Loughlin & Lee 
[9] discussed the positive impact of information and communication technologies (ICT) in empowering the digital 
generation to learn and build knowledge cooperatively and at a greater speed. As the nature of project work 
exudes a high degree of difficulty to students because of the complexity of the process, this according to Smith 
[8], will allow for effective interaction and interdependence among   group members.  This is because they realize 
that success will depend on the contribution of all members. Numerous studies have shown that, when correctly 
implemented, cooperative learning improves students' academic performance experience more than conventional, 
individualistic learning (Felder et al. [10]; Johnson et al. [11]; Prince [12]. Oakley et al. [13] stated that group 
interaction allowed students to deepen their understanding of new concepts from peer interaction even if there 
was no expert student in the group. Furthermore, discussing problem tasks with others helps students to clarify 
their understandings, negotiate meaning and co-construct new knowledge with such discussions having the 
potential to transform st - structured 
-construct their understanding of the material and 
deepen their understanding. This cognitive conflict and puzzlement will be the stimulus for them to apply and 
integrate contents from different disciplines and subject areas and to research new ideas for innovative solutions. 
In addition, this project will also test their abilities and strategies associated to planning, guiding, monitoring and 
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-cultivated critical thinker 
solves a complex problem by raising vital questions, gathering relevant information, determining findings, and 
communicating effectively.  
Throughout the project, teams have to act on and experience, observe, reflect and do research and actively 
experiment on their ideas and make relevant changes to achieve the learning outcomes. (Kolb,[16]). Murray & 
Kujundzic [17] pointed out that reflective thinking requires one to be aware of their learning and have the ability 
to access and bridge the gap between  what they know and what they need to now. Furthermore, according to 
Brookfield, [18] for a task to be critically reflective, there are four learning processes to engage learners. They are 
assumption analysis, contextual awareness, imaginative speculation, and reflective skepticism.  In this project, 
students are given the intellectual freedom to make assumptions on the subject matter based on their reading, 
interaction with peers and research. The challenge in tackling the Great Barrier Reef is solving the problems with 
the design of a futuristic mechanism/ instrument. According to Johannesen & Ogrim [19] design is at the heart of 
- structured, there 
are no parameters drawn and the outcome could be several solutions. By analyzing and making judgments based 
on peer feedback, learners are unconsciously reflecting and practicing critical thinking (Dewey, [20]).  
Interestingly, in an interview with Shaughnessy, [21] Dr Paul Torrance, the initiator of the Future Solving 
Problem, explicitly stated that looking at problems and solutions in many dimensions, being flexible and 
producing original ideas are the main abilities in creativity. Hence, this study aims to research on the 
effectiveness of small group collaboration in developing students higher order thinking skills and team 
commitment within a problem solving environment.  
 
7. Discussion 
 
 
 
Table 1: Results of the Questionnaire 
 
No Item 
 
Agree 
(%) 
Neutral 
(%) 
Disagree 
(%) 
1 We were able to achieve our group goals 81.76 2.70 15.54 
2 Our group leader was very effective 85.00 2.00 13 
3 I enjoyed collaborating with team members 84.50 4.75 10.75 
4 I was able to contribute well to the project 78.00 5.50 16.5 
5 The collaboration enhanced my learning of the topic 83.35 3.35 13.3 
6 My group members contributed well to the project 79.50 6.50 14 
7 The collaboration was a challenge, but I enjoyed it 86.45 3.50 10.05 
8 My group was able to work together effectively 78.55 9.85 11.6 
9 We were able to solve our problems as a group 86.57 7.86 5.57 
10 I found the collaboration very motivating 87.55 5.00 7.45 
11 My group communicated well with each other 85.56. 7.87 6.47 
12 I learn more from collaboration than on my own 86.5 5.75 7.75 
13 My group taught me some things I would not have learnt on my own 88.55 4.56 6.89 
 
  
Overall, the findings favoured a positive attitude towards the project with high percentages exceeding 75% 
agreeing in all items.  
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Based on this survey, several cooperative constructs can be assessed. 
 
7.1.1 Teamwork and communication skills 
 
 Team work and communication skills were measured by items 6.8.9.and 11.  
 79.50% of the respondents reported that their group members contributed well to the project. (Item 6)  
 Interestingly, there was a strong positive  correlation between members ability to solve problems in 
groups(86.57%,Item 9)  and their ability to communicate well with each other (85.56%, Item 11)  
 
7.1.2  
 
 Items 1, 5, 7, 12, and 13 were used to measure students  
 86.45% of the students found the collaboration a challenge, but nevertheless enjoyed it (Item 7).  
 There was positive interdependence among members in achieving group goals as 86.5 % of the 
respondents felt that they had leant more from the collaboration than on their own(Item 12) and 
moreover 88.55% felt that their group members had taught them they would not have learnt on their own 
(Item 13) 
 83.35% of the groups felt that the collaboration was positive and they had enhanced their learning of the 
project (Item 5).  
 In terms of achieving their group goals, 81.76% (Item 1) strongly felt that they had been successful.  
 
 
 
To answe
students were able to craft interesting challenges.  Their challenges, reproduced verbatim, are as follows:  
 
Team 1  The Great Barrier Reef is prone to oil spills because of excessive oil drilling.  This has affected the 
marine life. Our FPS team will modify the existing buoyant technology to help solve the oil spill and fuel tank 
leakage. We will also reintroduce life forms to solve the disorientated food chain problem. 
 
Team 2  The oil leakage has blocked the air and sunlight into the sea. Furthermore the rubbish floating on 
the sea might misguide the sea creatures and this will create a host of problems. Out FPS team will create a 
devise using solar panel to help filter the oil on the sea surface, collect rubbish floating from the sea surface and 
help give underwater living creatures clean and purified water.  
 
Team 3  Our FPS team will build an oil- water separator ship to purify water  through a water purifying 
system whenever there is oil leakage in the sea. The design will help to solve oil spill problems mainly done by 
sonic drilling and fuel tank leakage which will definitely affect marine life.   
 
7.2.1 Students experiential learning via Viva platforms 1&2 
 
research experience from writing the challenge, working on feedback received in viva platform 1, and finally their 
reflections on the panel of  
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i) The design summary from Team 1 extracted from their logs (reproduced verbatim):
Our design will contain a large container of two compartments; one for the oil decomposing bacteria and 
another for the plankton. The first compartment will release oil decomposing bacteria such as Alcanivorax which
already pre-exists in the ocean but in small amounts to fully decompose the oil. The second compartment will 
release plankton steadily through time to help attract marine life and help solve the disoriented food chain. The
contents of each will be released on  12 hour interval on a 24 hour cycle. This is controlled by a timer. The sonar 
system will help monitor sea bed activities to avoid illegal coral exploitation. This will function 24   hours and is 
powered by solar energy.
ii) Questions that were posed by peers in viva platform 1:
Will the bacteria affect the plankton?
How long can the plankton last and will it be harmful to humans?
Other than Mexico, have other governments used this bacteria Alcanivorax to solve oil spills?
Are you sure the buoyant can cover the entire area of the GBR?
How do you detect human presence?
Will the bacteria Alcanivorax not affect the habitat?
iii)
Team 1 agreed they had to research more on bacteria technology and the use of plankton. They also had to
work on the sonar system , the size and the number of buoyant at sea, and synthesize the different technologies
adapted in their design.
Future Design 
Light
Signal
Solar Panel
rTimeBox
Nozzle
alSign
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- Buoyant Technology  
 
Figure 2 above shows the modifications done from the first viva and the design that was presented to the in 
house engineers. You will notice that a refill and air tubes have been included.  
 
  Viva 2 Platform:  Comments and questions from panel: 
          
Panel: The design failed to include a transmitter for the GPS location feedback.   
Panel: The internal battery is not included.  
Panel: Based on density, will the buoyant not tilt to one side? 
Panel: More elaboration needed on the bacteria technology i.e. cost, effects on climatic change?  
ht and cost of the equipment?  
Panel: Describe the process of the sonar system. 
 
 
 
The first three comments above took the team by surprise and they admitted they had overlooked these issues. 
The rest of the questions on the use of  bacteria and plankton i.e. cost of breeding, methods to distribute the 
bacteria and plankton, its effectiveness in different climatic conditions and the  total weight of the design were 
d their responses that the bacteria and 
plankton will reproduce naturally, the use of the nozzle in the  pump system design to release one gallon of 
plankton and the promise of bacteria Alcanivorax in 2025 impressed the panel. They were also confident that the 
total weight of around 80 kg could hold the buoyant.   
 
iv) Overall comments from panel of evaluators on the three teams: 
 
 Bearing in mind that teams only had five weeks to work on the project, the evaluators commended the 
three teams on their team commitment. There was excellent collaboration and members came forward to 
help answer queries from and share ideas with the panel. 
 
 The panel found the team challenges and designs to be original and exciting. They liked the fact that new 
technologies were incorporated into their designs.  For example, Team 3 used the bacteria Alcanivorax 
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Samsung for their design. They mentioned that all three designs adhered to the criteria of the designs 
being practical, cost effective and environmentally friendly. 
 
  All three teams displayed good presentation skills. Team 2 was commended for coming up with a 
computer animation on how their equipment would work at sea as this helped the audience comprehend 
their design mechanism better. In all, the panel was impressed with the quality of presentations.  
 
 On the other hand, the evaluators also felt that there were areas not well managed by the teams. 
Although the designs were creative and functional, more research needs to be done especially at for the 
confidence building.  According to them, these are requisite skills needed by industry experts at the 
workforce.  
 
 The panel also felt that although the task was futuristic, teams had to put on their logical hat to verify 
and check ideas. Teams were also advised to rehearse on possible questions that could likely be asked at 
a viva. In all, the evaluators commended the class for providing invaluable feedback to teams in viva 
platform 1. This, they felt  contributed to their  excellent performance in the final presentation in viva 2.  
These and the Reference headings are in bold but have no numbers. Text below continues as normal.  
 
8. Reflections 
 
8.1. Feedback from students 
 
The group interview with representatives from the three teams revealed that the students found the futuristic 
joyed the interdisciplinary nature of the task and the 
fact that they were going to be evaluated by engineering lecturers. This viva 2 factor, they believed, reduced the 
problems of low commitment level of students and poor team work which were present in past future problem 
solving projects (Vijayaratnam, [2]).  
Most of the students were not prepared for the harsh line of questioning by the panel.  But the effectiveness of 
y had completely overlooked 
the transmitter and internal battery. Furthermore, they may also consider changing the compartments in Figure 2 
from vertical to horizontal so that the design does not tilt to one side. Interestingly, this is in line with Dr Paul 
being able to adapt accordingly are the main abilities in creativity. 
 
semester, teams only had five weeks to work on the task. However, online communication and face to face 
meetings in and out class helped team communicate and keep in touch.   
 
8.2. Feedback from the instructor 
 
Both the viva platforms proved to be effective feedback sessions for the student. In viva 1, students got the 
feedback necessary from peers and were prepared for viva 2.  Bringing the engineering lecturer into the 
classroom added meaning to the task. odel of experiential learning, teams went through the 
rigors of what real engineers are expected to do and reflected on and modified their design based on the feedback 
from peers and lecturers. They were in fact unconsciously practicing higher order thinking skills in action.  
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Teams were also able to apply theoretical knowledge to practical applications. There was also evidence of 
teams striving for knowledge not taught in the classroom. The evaluators were confident that students performed 
beyond the application stage and most of the time hinged on the evaluation stage of thinking. However, based on 
designs.  
The evaluators were surprised that students were comfortable with members and with tackling questions from 
the panel. On reflection, the many short informal collaborations in class for other aspects of language learning 
helped them function effectively in teams.  Summers et al [22] viewed informal collaboration in class as vital for 
tion small 
received from the evaluators. The number of times the group met online and face to face, the quality discussion 
and research feedback from team members had a role in determining the success of each group.  
 
9. Conclusion 
 
The modern workforce needs workers who are competent communicators, good problem solvers and effective 
team players. The above research has proven that adopting real world tasks for students to work in small groups 
energizes language classes and helps students relate theory with practice. The right task allows students to 
research and build on knowledge that could be shared with teammates, tested in real world scenarios and applied 
appropriately. This unconsciously develops their higher order thinking skills. Furthermore, bringing the industry 
people in the classroom adds credence to the task and provides students the opportunity to show case their 
check the effectiveness of linking the class with the industry personnel.  During the group, some students 
suggested inviting the industry panelists for both viva platforms so that they could get the right input from the 
start. As such, future researches could investigate the impact on student learning by engaging industry personnel 
at an earlier stage of a problem solving project.    
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